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(57)Abstract: 

PURPOSE: To provide a small hybrid integrated circuit in which the 
creep discharge to the section of a screw hole for connection with a 
cooling fin is prevented. 

CONSTITUTION: An insulated metal substrate 40 with an 
insulating adhesive layer 44 has a hole 42, into which a little larger 
bushing 50 is forced. The bushing serves to insulate the section of 
the hole 42 in the metal substrate 40 so as to prevent the creep 
ria discharge between the circuit on another insulated metal substrate 10 
^ and the substrate 40 and between the circuit and a cooling fin. 
Therefore, it is possible to make the two substrates substantially in 
the same size; this results in a reduction in device area of a hybrid 
integrated circuit. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hybrid integrated circuit equipment which 
has improved the insulation between an integrated circuit and an insulating metal substrate and 
between heat sinks in the detail about hybrid integrated circuit equipment. 
[0002] 

[Description of the Prior Art] Conventional hybrid integrated circuit equipment is explained with 
reference to drawing 3 and drawing 4 . In addition, drawing 4 is a sectional view explaining the 
structure in the circle of drawing 3 . Conventional hybrid integrated circuit equipment on the 1st 
insulating metal substrate (60) and this 1st insulating metal substrate (60) The wye eye bonding 
pad formed through the 1st insulating layer (62) (64), The circuit pattem which consists of a 
track (65), a die bond pad (66), and other pads. Semiconductor devices, such as an integrated 
circuit device (68) fixed and carried on a die bond pad (66), It consists of case material (72) 
which carries out the hermetic seal of an external lead (70), the 2nd insulating metal substrate 
(90) used a sake [ on an insulating disposition ] mainly, and the loading component to a chip 
capacitor or a chip resistor (not shown) list. 

[0003] In consideration of a heat dissipation property and workability, the aluminum of 2mm 
thickness of abbreviation is used for the 1st and 2nd insulating metal substrates (60) and (90), 
and anodizing of the front face is carried out for improvement in insulation. The 1st insulating 
metal substrate (60) is a rectangle, and when hybrid integrated circuit equipment carries out 
abbreviation completion, the division press of it is carried out from the hybrid integrated circuit 
equipment substrate of a imit a number unit thru/or more than 10 at the size of xmit hybrid 
integrated circuit equipment. Moreover, the 2nd insulating metal substrate (90) is the flat-surface 
configurations of case material (72) and abbreviation identitas, and the hole (92) of the same axle 
is formed in the location corresponding to the screwhole (74) of the case material (72) mentioned 
later. 

[0004] After various pads (64), (66), and a track (65) carry out the hotpress of the clad plate of 
the thermosetting insulation resin which has the adhesive property of polyimide resin etc., and 
the copper foil of 35 micrometer thickness of abbreviation to the 1st insulating metal substrate 
(60) by the temperature of 150 degrees C - 170 degrees C, and the pressure of 50-lOOkg per 
square centimeter, they carry out carrying out photoetching of the copper foil etc., and are 
formed in a predetermined pattem. In addition, full hardening of said thermosetting insulation 
resin is carried out at this hotpress process, and it serves as the 1st insulating layer (62) of 35 
micrometer thickness of abbreviation. 

[0005] A chip is used for semiconductor devices, such as an integrated circuit device (68), and 
other circuit elements, and an integrated circuit device (68) fixes to a die bond pad (66) with a 
silver paste etc. Moreover, solder fixing of the variant components, such as a chip capacitor or a 
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chip resistor, and an external lead (70), is carried out. After making these circuit elements adhere 
to the solder paste screen-stenciled on the predetermined pad (66) temporarily, a reflow of them 
is carried out and full fixing is carried out. 

[0006] Case material (72) carries out injection molding for example, of the fiber glass lane hose 
PET (FRPET) to the shape of an abbreviation cube type, and is usually equipped with the 
screwhole (74) which combines hybrid integrated circuit equipment with the longitudinal 
direction edge at a heat sink. This case material (72) uses an epoxy sinking-in polyester non- 
woven fabric as an adhesion sheet, carries out heating sticking by pressure (125 degrees C, 8 
hours), fixes in the terminal side section of the 1st insulating metal substrate (60), and closes that 
loading circuit element. Then, the 2nd insulating metal substrate (90) pastes the rear face of the 
1st insulating metal substrate (60) by the 2nd insulating layer (94), such as thermosetting 
insulation resin and silicon resin. And the high insulation with the circuit on a heat sink and the 
1st insulating metal substrate (60) is attained by this 2nd insulating layer (94). 
[0007] 

[Problem(s) to be Solved by the Invention] The high proof-pressure structure where conventional 
hybrid integrated circuit equipment fits the application of the high voltage further although 
remarkable insulating strength is obtained by that anodizing of the fi*ont face of the 1st and 2nd 
insulating metal substrates (60) and (90) is carried out, the 1st and 2nd insulating layers (62), and 
(94) is searched for. 

[0008] In addition, although high pressure-proofing-ization is attained by designing greatly 
distance with the screwhole (74) which combines the 1st end face and hybrid integrated circuit 
equipment of an insulating metal substrate (60) with a heat sink, it has the problem which cannot 
meet the demand of a miniaturization. Therefore, the purpose of this invention is high proof- 
pressure structure, and it is in offering small hybrid integrated circuit equipment. 
[0009] 

[Means for Solving the Problem] Invention of claim 1 forms in the 2nd insulating metal substrate 
the bush hole for the screw combined with a heat sink, and is characterized [ main ] by the point 
which pressed the bush fit at this bush hole. Invention of claim 2 is characterized [ main ] by the 
point which formed the resin rich area in the wall of the case material which closes the loading 
circuit element of the 1st insulating metal substrate. 

[0010] Invention of claim 3 is characterized [ main ] by the point which formed the resin rich 
area in the wall of the latest case material at the screwhole combined with a heat sink. 
[0011] 

[Function] Forming the bush hole for the screw combined with the 2nd insulating metal substrate 
at a heat sink, the configuration of claim 1 which presses a bush fit in this bush hole carries out 
pre-insulation of the bush hole cross section of the 2nd insulating metal substrate, and insulates 
between the circuit on the 1st insulation metal substrate, and the 2nd insulating metal substrate. 
[0012] The configuration of claim 2 which forms a resin rich area in the wall of the case material 
which closes the loading circuit element of the 1st insulating metal substrate carries out pre- 
insulation of the end face of the 1st insulation metal substrate, and the cross section of the 
screwhole of the 2nd insulating metal substrate by osmosis of the resin of a resin rich area. The 
configuration of claim 3 which forms a resin rich area in the screwhole combined with a heat 
sink at the wall of the latest case material makes it possible to carry out pre-insulation of the end 
face of the 1st insulation metal substrate, and the cross section of ttie screwhole of the 2nd 
insulating metal substrate according to simpler structure and a process. 
[0013] 
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[Example] The 1st example of this invention is explained with reference to drawing 1 . In 
addition, drawing 1 shows the structure corresponding to the structure in the circle of the 
conventional example shown in drawing 4 with the sectional view. The hybrid integrated circuit 
equipment of this invention consists of the case material [ which closes the loading component of 
the 1st insulating metal substrate (10) which carries a semiconductor device and other circuit 
elements, and this 1st insulating metal substrate (10) ] (20), and 2nd insulating metal substrate 
(40) which are used a sake [ on an insulating disposition ] mainly. 

[0014] In consideration of a heat dissipation property and workability, the aluminum of 2mm 
thickness of abbreviation is used for the 1st and 2nd insulating metal substrates (10) and (40), 
and anodizing of the front face is carried out for improvement in insulation. The 1st insulating 
metal substrate (10) is a rectangle, and when hybrid integrated circuit equipment carries out 
abbreviation completion, the division press of it is carried out from the hybrid integrated circuit 
equipment substrate of a unit a nxmiber vmit thru/or more than 10 at the size of imit hybrid 
integrated circuit equipment. Moreover, the 2nd insulating metal substrate (40) is the flat-surface 
configurations of case material (20) and abbreviation identitas, and is a large area from the 1st 
insulating metal substrate (10). 

[0015] After a wire bonding pad (14), a die bond pad (16), other pads, and a track (not shown) 
carry out the hotpress of the clad plate of the thermosetting insulation resin which has the 
adhesive property of polyimide resin etc., and the copper foil of 35 micrometer thickness of 
abbreviation to the 1st insulating metal substrate (10) by the temperature of 150 degrees C - 170 
degrees C, and the pressure of 50- 100kg per square centimeter, they carry out carrying out 
photoetching of the copper foil etc., and are formed in a predetermined pattem. In addition, full 
hardening of said thermosetting insulation resin is carried out at this hotpress process, and it 
serves as an insulating layer (12) of 35 micrometer thickness of abbreviation. 
[0016] A chip is used for semiconductor devices, such as an integrated circuit device (18), and 
other circuit elements, and it fixes to a predetermined pad (16) with a silver paste etc. Moreover, 
solder fixing of the variant components, such as a chip capacitor or a chip resistor, and an 
extemal lead (neither is illustrated), is carried out. After screen-stenciling a solder paste and 
making it adhere to this temporarily on a predetermined pad, a reflow of these circuit elements is 
carried out, and fiiU fixing is carried out. 

[0017] Case material (20) carries out injection molding of the fiber glass lane hose PET (FRPET) 
to the shape of an abbreviation cube type, and is obtained. An epoxy sinking-in polyester non- 
woven fabric is used as an adhesion sheet for the wall (26) of case material (20). Heating sticking 
by pressure (125 degrees C, 8 hours) is carried out to the periphery of the 1st insulating metal 
substrate (10). After closing the loading component of the 1st insulating metal substrate (10), the 
2nd insulating metal substrate (40) fixes to the opposite side of the integrated-circuit-device 
loading side of the 1st insulating metal substrate (10) by the 2nd insulating layer (44) by silicon 
resin or usual thermosetting resin. 

[0018] The screwhole (22) for combining this hybrid integrated circuit equipment with a heat 
sink is formed in the nearest to an edge of the longitudinal direction of the 1st insulating metal 
substrate (10) by case material (20), and the bush hole of the diameter of macrostomia is formed 
in that lower part from a screwhole (22) at it at it. Moreover, the step (34) for the aUgnment of 
the 2nd insulating metal substrate (40) is formed in two or more sides of the lower part of case 
material (20). On the other hand, a bush hole (42) is formed in the location corresponding to the 
1st screwhole (22) or bush hole of an insulating metal substrate (10) at the 2nd insulating metal 
substrate (40), and coaxial arrangement of the screwhole (22) of case material (20) and the bush 
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hole (42) of the 2nd insulating metal substrate (40) is carried out by fixing of the 2nd insulating 
metal substrate (40). 

[0019] a bush (50) equipped with a screwhole (52) - chlorofluocarbon resin ~ the bush hole (42) 
of the 2nd insulating metal substrate (40) - some - the diameter of macrostomia - moreover, it 
is formed for a long time than the thickness of the 2nd insulating metal substrate (40), and is 
pressed fit in a bush hole (42). In this example constituted as mentioned above, since the cross 
section of the bush hole (42) of the 2nd insulating metal substrate (40) is covered with a bush 
(50), the high insulation between the circuit on the 1st insulating metal substrate (10) and the 2nd 
insulating metal substrate (40) is secxu-ed. Moreover, the circuit on the 1st insulating metal 
substrate (10) and the creeping distance between screws increase. For this reason, distance of the 
edge of the 1st insulating metal substrate (10) and the screwhole (22) of case material (20) can be 
shortened, and the miniaturization of hybrid integrated circuit equipment is attained. 
[0020] The 2nd example of this invention is explained with reference to drawing 2 . In addition, 
drawing 2 also shows the stmcture corresponding to the structure in the circle of the 
conventional example shown in drawing 4 with the sectional view, and is using the same sign for 
the part corresponding to a previous example. In this example, the slot (28) used for the wall (26) 
of case material (20) as a resin rich area is formed, and fluid thermosetting resin (48) is applied 
to this slot (28) with a proper means just before heating sticking by pressure of the 1st insulating 
metal substrate (10) and case material (20). In the state of illustration at and the time of heat 
treatment which fixes the 1st and 2nd insulating metal substrates (10) and (40) The gap of the 1st 
and 2nd insulating metal substrates (10), (40), and case material (20) is permeated, and the 
thermosetting resin (48) applied to the slot (28) hardens, and covers completely the edge of the 
1st insulating metal substrate (10), and the cross section of the bush hole (42) of the 2nd 
insulating metal substrate (40). In addition, if it forms in a part of location near a screwhole (22), 
it is sufficient for the slot (28) of case material (20). 

[0021] Although the gap of the 1st and 2nd insulating metal substrates (10), (40), and case 
material (20) is greatly drawn for explanation, drawing 2 According to this example, between the 
circuit on the 1st insulating metal substrate (10), and the 2nd insulating metal substrate (40), Or 
since the creeping discharge between the screws which are not illustrated is prevented, substrate 
size of the 1st insulating metal substrate (10) and the 2nd insulating metal substrate (40) can be 
made almost the same, and a very small hybrid integrated circuit is obtained. 
[0022] 

[Effect of the Invention] As stated above, in order to form the bush hole for the screw which 
combines the hybrid integrated circuit equipment of this invention with a heat sink at the 2nd 
insulating metal substrate and to press a bush fit in this bush hole, pre-insulation of the bush hole 
cross section of the 2nd insulating metal substrate is carried out, size of the 1st and 2nd 
insulating metal substrates can be made into abbreviation identitas, and a result and a 
miniaturization are attained. 

[0023] Moreover, since a resin rich area is formed in the wall of the case material which closes 
the loading circuit element of the 1st insulating metal substrate, pre-insulation of the end face of 
the 1st insulation metal substrate and the cross section of the screwhole of the 2nd insulating 
metal substrate can be carried out by osmosis of the resin of a resin rich area. Consequently, a 
miniaturization is attained. Furthermore, in order to form a resin rich area in the wall of the latest 
case material at the screwhole combined with a heat sink, it becomes possible to carry out pre- 
insulation of the end face of the 1st insulation metal substrate, and the cross section of the 
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screwhole of the 2nd insulating metal substrate according to simpler case material structure and a 
process. 

CLAIMS 



[Claim(s)] 

[Claim 1] The 1st insulating metal substrate which fixed two or more integrated circuit devices, 
and was carried on the circuit pattern. The case material which is equipped with the screwhole 
for combining hybrid integrated circuit equipment with a heat sink, and closes the loading circuit 
element of said 1st insulating metal substrate, The 2nd insulating metal substrate which a bush 
hole is formed in the location corresponding to the screwhole of said case material, and fixes 
with insulating adhesives to the opposite side of the integrated-circuit-device loading side of the 
1st insulating metal substrate. Hybrid integrated circuit equipment which consists of bushes 
pressed fit in the bush hole of said 2nd insulating metal substrate. 

[Claim 2] The 1st insulating metal substrate which fixed two or more integrated circuit devices, 
and was carried on the circuit pattern, The case material which formed flie resin rich area in the 
wall which is equipped with the screwhole for combining hybrid integrated circuit equipment 
with a heat sink, and closes the loading circuit element of the 1st insulating metal substrate. 
Hybrid integrated circuit equipment characterized by carrying out the clothing of the edge of the 
1st insulating metal substrate with the resin which consists of the 2nd insulating metal substrate 
which fixes with insulating adhesives to the opposite side of the integrated-circuit-device loading 
side of said 1st insulating metal substrate, and permeates firom the resin rich area of said case 
material. 

[Claim 3] The 1st insulating metal substrate which fixed two or more integrated circuit devices, 
and was carried on the circuit pattern. The case material in which the resin rich area was formed 
near [ said ] the screwhole of the wall which is equipped with the screwhole for combining 
hybrid integrated circuit equipment with a heat sink, and closes the loading circuit element of the 
1st insulating metal substrate. Hybrid integrated circuit equipment which consists of the 2nd 
insulating metal substrate which fixes with insulating adhesives to the opposite side of the 
integrated-circuit-device loading side of said 1st insulating metal substrate. 
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